Astrocytes modulate nitric oxide production by microglial cells through secretion of serine and glycine.
We investigated lipopolysaccharide (LPS)-induced nitric oxide (NO) production by rat microglia in neuron-microglia and astrocyte-microglia cocultures to evaluate the influence of neurons and astrocytes on microglial activity. Microglial cells solely cultured in medium devoid of serine (Ser), glycine (Gly) hardly expressed inducible NO synthase (iNOS), while those cocultured with neurons and astrocytes expressed iNOS. When microglial cells and astrocytes were separately cultured by using tissue culture inserts, which allowed the microglial cells to be exposed to only diffusible factors arising from astrocytes, NO production was significantly enhanced. On the other hand, neurons, when separated from microglial cells by the inserts, could not activate microglial cells possibly due to lacking of direct contact between neurons and microglial cells. NO production in pure microglial cultures was significantly enhanced in the presence of Ser/Gly at concentrations higher than 25 microM. Conditioned media obtained from microglia culture and neuron-microglia coculture contained less than 10 microM of Ser and Gly, while media from astrocyte culture and astrocyte-microglia coculture contained 33-41 microM Ser and 20-26 microM Gly. Accordingly, astrocytes modulate the activity of microglial cells by secreting Ser and Gly. The present study proposes a novel metabolic coupling between astrocytes and microglial cells via amino acids.